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Arago (in 1811) and of Brewster, relative to s olmizt+ 
. tion, and the experiments of Briicke and 3 &yndal12 
first indicated the true explanation, and later the neces- 
sary theory was supplied by Lord Ra lei h.s The 
conclusiomj of the latter have been v e r d d  %y King,’ 
Cabanmas (who was the first to observe the scattering of 
1’ ht  by dust-free ah), Lord Rayleigh (then Prof. Strutt), 
w l% o made a very com rehensive stud of the relative 
.scattering power of derent gases a n i  ih dependence 
u p n  the density of the gas, together with an invmtigt+ 
tion of the state of polarization of the scattered light: 
and R. W. Wood.’ 

On the subject of the light 
whether or not it can all be accounted 
as well as whether the total light 
existing stars can satisfactorily 
illumination of the mght sky, a voluminous literature 
exisb.8-E. W. W. 
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RAINFALL AT MUSCATINE, IOWA. 

By WM. P. MOLIS. 

The Journal of th,e American Water W0pX.s Assocktion, 
for January, 1920, pages 127-131, contains an interesting 
and practical discussion of the use of rainfall data in the 
municipal water works. The data on rainfall at Musca- 
tine covered a period from 1846‘ to 1918. As the author 
points out, ((the rainfall is the source of the water sup- 
plies of our communities, and long-time records of it are 
mvaluable in estimating the quantity of water obtainable 
from a surface supply and in investigations of the quan- 
titv which exists as ound water. Such data are also 

floods. Few who have not esperienced flood difficultiee 
realize the danger which may arise if their pumping sta- 
tions and machmery are situated on low lands exposed 
to overflow. ’ A rain of one week or a cloudburst will 
suddenly swell the streams to such ti height as to make 
quick work by the water department necessary in order 
to save the plant from being put out of commission.” 

It was found that the average annual rain and snow- 
fall was about 37 inches. The minimum for the period 
studied was 23.04 inches in 1910, and the maximum was 
74.50 inches in 1851. Another interesting point is that 
when the average precipitation for two thirty-year 

eriods, 1846-1875 and 1876-1915 are cofnpared it is 
found that it is 2.46 inches less for the second period 
than the first. Unusually severe rains (at Muscatine, 
those over 1.5 inches in 24 hours are so regarded) are 
studied with a view to determining the probability of 
such occurrences; it is believed that if a 2-inch fall of 
rain does not occur at some time during the first six 
months of the year, it 18 almost certain to occur during 
Julv. AuPrust. or SeDtember. It is dangerous, of course, 

vduable in studies o Y the relation between rainfall and 

to place too much confidence in such frequency tables, 
but, when this fact is remembered, such data ma be of 
grrat practical value to the superintendent o? water 
works in planning to meet emergencies.-0. L. M. 

CERTAIN ENVIRONMENTAL FACTORS INFLUENCING THE 
FRUITINQ OF COTTON. 

By E. C. EWINQ. 
[Technical Bull. No. 8, Mias. Agr. Expt. Station, 1918.1 

The relation of weather and soil conditions, and of the 
varietal, or hereditary, factors? to the rate of fruiting and 
shedding are treated in considerable detail, but this r0- 
view is restricted to the meteorological aspect of the 
problem. 

A daily census of flower production, started in 1911, 
showed a pronounced variation in the number of flowers 

Weather infldence on this 
openinF variab e rate was suspected; but owing to limited 
meteorological data, the maximum and minimum tem- 
peratures, preci itation, and the charcter of the day as 

any of these weather elements and the rate of blossoming 
was apparent. In  1913 additional meteorological instru- 
ments were installed, including a thermograph, hygro- 
graph, porous cup atmometer, and a photographic sun- 
shine recorder. In addition, soil moisture observations 
were made each day, first to a depth of 12, and .later to 
18 inches. Observations were made on this basis during 
that and the succeeding year,.except for sunshine in 1914 
when a defect in the sunshine recorder prevented ob- 
servations b that instrument. 

these observations, however, did not show an marked or 
dependable relation between the additional B ata secured 
and the rate of blossoming. In  the case of temperature, 
the curve indicating the daily minimum values appeared 
to v a y  rather fre uently in the same direction as the 

four-year period from 1911 to 1914, it may be state$ but 
only in a very general way, that temperatures below 65O 
F. may be expected to decrease the number of flowers 
opening about two days later. 

There was also some indication of agreement between 
the percenta e of soil moisture and the flowering data, 

temperature. Increased soil moisture seemed to inhibit 
flowering somewhat, irrespective of the trend of the mini- 
mum temperature curve, as in some cases the rate of 
flowering was retarded after rain and increased soil mois- 
ture when the niinimuni temperature remained high. 

The other weather elements showed little or no relation 
to the rate of flowering, but unfortunately, from the 
experimental viewpoint, no abnormalities of conse uence 
in the weather elementa prevailed; otherwise more &finite 
results probably would have appeared. During protracted 
periods of cloudy and rainy weather, rank stock growth 
in cotton at the espense of fruit is not uncommonly ob- 
served, for under such conditions growth occurs most1 

uch by multi lication of nodes as by the leng& 

Normal sheddin , or abscission, of a variable number of 

from day to day. 

to the degree o P cloudiness, no definite relation between 

The tab u? ation and study’of the data obtained from 

flowenng curve. 2 s a result of the studies durin the 

but this was K ess suggestive than in the case of minimum 

the inner no R es. 

# o w e n  
immature fruits o P trhe cotton plant is the general expe- 
rience in America. It is the opinion of cotton 
that either too little or too much moisture w cause 
cotton shedding. From some studies made in Egypt, it 
has been shown that shedding becomes abundant there 
toward the end of the interval between irrig.ations and 
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decreaaes directly after waterings, but finally becomes 
excessive again when the water level is raised and tdhe 
lower soil becomes saturated by the infiltration of flood 
water from the rising Nile. 
In the Mississippi studies there appears to be no basis, 

on the whole, for assumiiig that temperature has any 
ap reciable effect on sheddin ; but it seems from the data 

showing that an insdXcient supply of moisture tends to 
excessive shedding. There was no opportunity, however, 
for observin the effect of protracted eriods of wet 
weather, so &is as ect remains to be stulie9. l‘he out- 

the a parent relation between that for eva oration and 

and decreased sod moisture frequently correspond to a 
rise in the shedding curve, if an arbitraray established 
period of four or five days is allowed to intervene between 
apparent cause and effect, or for the action of the stiniulus 
to shedding. 

Reviewer’s note.-In the study of the relation of weather 
to such ecological phenomena as the fruitin of cotton, 

available for the establishment of a t  lea$ an approslmate 
normal curve, to ermit of a mathematical correlation of 
departures from %e normal weather factors, and depast- 
ures from the normal frequency curve. The first fl.>wess 
appear in a fi,eld of cotton from 7 to 10 weeks after plant- 
ing ; and production gradually, but irregularly, increases 
to a maxlmum, after which it decreases in like manner 
to the close of the flowering period. Owing to this fact 
the advantages of a normal frequency curve are obvious, 
as by its use the normal increase or decrease in the curve 
for a articular time period may be eliminated and only 

co R ected that the moisture P actor is important, the data 

standing feature o P the moisture and shedding cusves is 

that f or sheddine, in which a high rate o?evaporstion 

it is unfortunate that sufficient observational % ata afe not 

the a li! normalities considered.-J. B. Kincw. 

THE BIOCLIMATIC LAW.’ 

By Dr. ANDREW D. HOPKINS, Bureau of Entomology. 
[Abstrsct.] 

The normal northward and upward advance of the 
leafing out of trees, the appearance of insects, etc., in 
spring, and the southward retreat of henological events, 

than a century in the United States. Dr. Hopkins has 
been particularly drawn to the study of phenology. by 
the value of knowing the time of emergence of certain 
forest insects and of the hessian fl His studies which 

in autumn, have been the subject of o % servation for more 

led him to examine lantin and %‘ arvest dates as well 
as other hedologic J B  dates as laced on a firm founda- 
tion the f ioeZimizdic law2 Dr. 8oplrins’s own statement 
follows: 

Vahtiona in the date of a periodical event from a given norm or 
constant are a measure, in t e r m  of time, of the intensity of the con- 
trolling influences and forces as related (e) to gevphica l  poeition, 
(b) to the season. (c) to the inherent tendency of species under the same 
erternsl influences to vary tciward~ early and late individual responses, 
and (a) to early and late reaponsea of individds of the same variety 
under varying local influences. The variation from a constant in the 
date of an event ale0 messurea the intencity gf the control+g influences 
in tarme of distance as related to feet of alatude or equvalenta in de- 
grew d latitude or longitude. 

Studiea in the applicahon of the principles show uite conclevely 
thst the raponses to the controlling influences an8 forces are in Bc- 
cordance with natural law, in that (a) the time of occurrence of a given 
p@opiC+ event in the ~ o d  activity..or (b) the latitude l i m b  of 
dmimbuhon of an orgamrn, or (e) ita alhtude lints, are determined 

’ 

1 Jour Wash 4cad 8d Jan. 19 1920 1 0  SWO. 
2 See h0~~iii.i- WEATE&& R r d w ,  dnppl. 9,1918, and Bcfnzlifrc aimrtA7y J I  ne, 1919: 

8: 496513. 

p r i d l y  by geographical position. Therefore, 0 t h -  things being 
y l ,  the variation between two or more geographical podtiom. beam 

e same proportion to the distance between them, that 4 day of time 
beam to 1 degree of latitude, 400 feet of altitude, or 5 depea  of longi- 
tude [avm-e only for the whole width of the continent]. * * * 

As measured in tinpe the variation from the constanta is found to 
range from one to forty, with a maximum of fifty dam at certain pointa 
along the Pacific Coast. AS measured in altitude the variations are 
from 100 to 3,000 , with a maximum of 5,000 feet. In these de arturea 
the earlier dates and higher altitudes are the result of acc$eratiq 
influences, arid la@r dates and lower altitudes are due to retarding 
influences. 
In order to gather further facta and evidence on the variations from 

the constant and also the rate of advance of the epring season, as revealed 
by periodical phenomena, observations were begun at  Brownsville 
in southeastern Texrrs and at Palm Beach and Miami, Re., in Febru- 
ary of the present year (1919). Theae were continued along routa I 
from Brownsville in a general northeastward direction to the northern 
bordem of the States of New York, Vermont, and Maine, and to above 
the timberline on Mount Washington, from Miami north along the 
Atlantic coast to Washington and from Palm Beach 8cro88 the Florida 
Peninsula to Fort Wayne, then north to Lake City and west to Pensa- 
cola, and return to Washington by the way of Birmingham, Ala., 
Atlanta, Ga., and Charlotte, N. C. Theae routa involved a travel, 
pnncipally by rail, by M e ~ m .  Griflith, Cmghead, Snyder, and the 
Writer, of over 20,OOO miles and the recording of over 20,000 obeervk 
tions. The data accumulated by these investigations has served not 
only to verify the facta and evidence furnished by the wheat harvest 
and altitude limit data but haa contnbuted information toward the 
solving of many other problem of kientific and economic intereat, 
relating to the application of the law in research and practice. * * * 

BAROMETRIC GRADIENT AND EARTHQUAKE FRE- 
QUENCY. 

By T. TERADA and S. MASUZAWA. 
[Abstraded Irom Proc. of PhysiceMath. Soc. 01 Japan, 3 ser., vd. 1, pp. 343-347,1919.] 

For each of a number of areas surrounding a given epi- 
central zone, the mean barometric gradient. (amount and 
direction) for each of n successive years is calculated; 
the mean of the n means is taken, and the departure of 
each from this general mean found; the roduct-sum of 

in the e icentral zone during the corresponding yew, 
divided I!y the total number of qhakes, gives a vector 
which ma be considered in some measure as the most 
effective ieviation of the barometric gradient of that 
area in causing earthquakes in the particular zone. The 
mapping OE the vectors for each of the areas surrounding 
the zone throws some light on the general seismic 
mechanism. 

For two epicentral zones of Japan, the datafor 1902-1915 
show that most of the deviation vectors (pointing toward 
the high ressure) are nearly e endicular to the axis of 
the islanz those to the west of 3 i n e  from Sado to Tokyo 
being directed more or less toward the Pacific side and 
those to the east pointing generally toward the &pan 
Sea side; the type of surface loadm suggested, if ap- 

duce fracture of a fissure located along, or paralle to, 
this line.-E. W. W. 

these departures and the number of qua 1 ea originating 

P plied simultaneously, would be favora E le to effect or ro- 

EARTHQUAKE FREQUENCY AND RAINFALL. 

In  the Tokyo Amhi for January 29, 1913, Prof. Omori 
directed attention to a remarkable coincidence between 
the frequency of earthquakes as recorded at Tokyo by 
the seismometer and the total amount of rain and snow- 
fall in northwestern Japan; but was unable to assign a 
season for the apparent relationship. According to 
Nature (vol. 91, p. 65, 1913): 

The relationship is borne out b statistics coverin the whole of the 
Meiji era-45 eart~ from 1867. Jhe  number of eart%quskes recorded 
annually at Tosyo between 1876 and 1?09 is found to be pract~cally III 


